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57 ABSTRACT 

The invention relates to a connector for fiber optics, 
having two ferrules mounted on the end of each of the 
fibers to be connected, each having a bore into which 
the fiber optic can be inserted loosely and fixed in place 
such that its end coincides with the end of the ferrule, 
and a female reconstitution coupling having a longitudi 
nal bore to support and align the two ferrules face to 
face, and longitudinal pressure means to thrust each of 
the ferrules toward the other, characterized by the fact 
that it includes a separator (11) of resilient plastic mate 
rial having a refractive index equal to or close to that of 
the core of the fibers (8) to be connected, the said sepa 
rator having, prior to its installation, a thickness at least 
equal to the gap (e) between the ends of the confronting 
fibers once the connection is made, the said separator 
(1) being made integral with a sleeve (12) adapted to be 
positioned and held inside of the female reconstitution 
coupling. 

4 Claims, 2 Drawing Sheets 
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CONNECTOR FOR FIBER OPTCS 

BACKGROUND OF THE INVENTION 

The present invention relates to a connector for fiber 
optics. 
More precisely, the object of the invention is a con 

nector of the type having two ferrules mounted on the 
end of each of the fibers to be connected and each hav 
ing a bore into which the fiber optic can be inserted 
loosely and fixed such that its end coincides with the 
end of the ferrule, a female reconstitution coupling 
having a longitudinal bore to hold an align the two ends 
in abutment, and longitudinal pressure means to push 
each of the ferrules toward the other. 

Radial S. A. has already described, in EP-A- 
0063085, a connector of this type wherein the female 
coupling has in its central part, inside of its longitudinal 
bore, an abutment body for the male ferrules, particu 
larly a sphere, having an axial through-bore and around 
the latter a bearing contact surface facing each of the 
male ferrules. Each of the male ferrules has an axial 
tubular protuberance which can be engaged in the bore 
in the abutment body, the end of the fiber coinciding 
with the end of the protuberance. Each of the ferrules 
has, set back from the protuberance and surrounding 
the rear portion thereof, annular recess whose wall, 
preferably of conical profile, defines a bearing surface 
for contact with the confronting bearing surface of the 
abutment body of the female connector, and the bearing 
surfaces in contact are pressed against one another by 
the action of longitudinal pressure means. The confront 
ing bearing surfaces of the male ferrules are configured 
such that, upon any relative movement of the bearing 
surfaces in contact, the end of a fiber at the end face of 
the protuberance of a male ferrule, will be held at a 
constant, predetermined distance from the center of the 
abutment body. 
The end faces of the protuberances of the ferrules and 

of the fibers fixed inside of them are straight, that is, 
perpendicular to the longitudinal axis of the connector, 
or they can be inclined with respect to this axis when an 
attenuating function is sought, as described for example 
in French application FR-A-2598820 of Radiall S. A. 

In all cases, the end faces of the confronting fibers are 
not in contact with one another but are separated by a 
gap which, in practice, is on the order of 6 to 15 mi 
crometers once the connection is made. In fact, a larger 
gap, particularly one greater than 25 micrometers, 
would create unacceptable losses at the connection. 
There is therefore an air gap between the ends of the 

confronting fiber optics. 
Now, the refractive index of air differs quite percepti 

bly from that of the core of the silica optical fibers 
presently used, which have a refractive index of 1.47. 

In order to avoid Fresnel losses by reflection upon 
passing through the layer of air between the ends of the 
confronting fibers, it in known to replace the space 
between the confronting fiber ends with a product of a 
greasy or gel consistency called an "index gel', which 
has an index of refraction equal to or close to that of the 
core of the fibers. An example thereof is given in GS-A- 
2056705. 

In connectors of the type described in EP-A-0063085, 
before putting the ferrules into the female connector, a 
small amount of index gel is put onto the end face of the 
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2 
ferrule at which the fiber is exposed, and then the fer 
rules are fixed in the female connector. 
This method is not satisfactory because, on the one 

hand, it happens in practice that the technician making 
the connection neglects to install the index del, and on 
the other hand the gel tends to evaporate during use. 
Moreover, when the connection must be taken apart 
and reassembled it is necessary to clean the end faces of 
the ferrules so as to remove the residual gel, and then to 
put on another application of index gel. 
The present invention proposes to eliminate the prob 

lens connected with the use of an index gel between the 
confronting end faces of the fibers being connected. 
SUMMARY OF THE PRESENT INVENTION 
The connector according to the present invention is 

characterized essentially by the fact that it includes a 
separator of resilient plastic material having an index of 
refraction equal to or close to that of the core of the 
fibers being connected, the separator having, prior to 
installation, a thickness at least equal to the gap between 
the ends of the confronting fibers once the connection is 
completed, the separator being made integral with a 
sleeve adapted to be positioned and held inside of the 
female reconstitution coupling. 

Therefore, in accordance with the invention, the 
sleeve containing the separator can be set in place and 
fixed inside of the female coupling before making the 
connection. The ferrules containing the fibers are then 
inserted and fixed inside of the female coupling. 
Under the effect of the longitudinal means for press 

ing the ferrules into the female coupling, the separator 
according to the invention is compressed between the 
end faces of the ferrules, thus completely filling the 
space between the confronting fibers and providing 
continuity as regards the index of refraction. 

Preferably, the separator is made of a silicone elasto 
ne. 

Advantageously, the sleeve containing the separator 
is arranged so as to be installed with a force fit in the 
longitudinal bore of the female coupling or, in one par 
ticular embodiment, in the axial bore of an abutment 
body held in the said bore and into which the ferrule 
protuberances are introduced, the extremities of which 
coincide with the extremities of the fibers. 
For this purpose, the outer wall of the sleeve advanta 

geously has a convex, curved or biconical cross section. 
Other advantages and features of the invention will 

appear in the reading of the description that follows of 
an embodiment, which is by no means restrictive, in 
connection with the annexed drawing. 

DESCRIPTION OF OR AWINGS 
FIG. 1. shows a connector in accordance with the 

invention, partially in section; 
FIG. 2 is a detail in section of the connecting portion 

of the connector of FIG. 1; and 
FIG. 3 is a cross section of the separator sleeve used 

in the connector according to the invention, prior to its 
installation. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The connector illustrated in FIG. 1 has the general 
characteristics of the connectors sold by the applicant 
company under the trademark OPTABALL, and de 
scribed particularly in EP-A-0063085 the particulars of 
which are incorporated herein by reference. 
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The connector includes a female reconstitution cou 
pling 1 having a longitudinal bore 2 within which is 
affixed a sphere 3 provide with an axial bore 4, and into 
which two male ferrules 5 are inserted, each having a 
conical bearing surface 6 thrusting against the sphere 3, 
and an axial protuberance 7 inside of which a fiber optic 
8 is fixedly held. 

Nuts 9 cooperating with female threads 10 created at 
the longitudinal ends of the coupling 1 constitute longi 
tudinal pressure means axially urging each of the fer 
rules toward the other. 

In accordance with the invention, instead of the index 
gel conventionally used between the ends of the protu 
berances 7 of the male ferrules 5, a separator 11 of resil 
ient plastic material, particularly a silicone elastomer, is 
installed; in one particular embodiment this separator is 
made in one piece with a sleeve 12 shown in FIG. 3 
prior to installation, and best seen in the connecting 
position in FIG. 2. 

In one particular embodiment a silicone elastomer is 
used which has a refractive index of about 1.41, separa 
tor 11 having before installation a thickness, for exam 
ple, of about 20 micrometers. 
When the connection is made, and to the extent to 

which the gape (FIG. 2) between the confronting end 
faces of the protuberances 7 of the male ferrules is less 
than this value, amounting, for example, to between 6 
and 15 micrometers, the male ferrules, thrust axially 
under the effect of the rotation of the nuts 9, are made 
to compress the separator 11, as shown in FIG. 2, thus 
forming an annular bulge outside of the disk-shaped 
portion 13 situated between the confronting end sur 
faces of the protuberances, which offers the advantage 
of creating a protective barrier against external pollut 
ants, which are thus effectively prevented from reach 
ing into the area of the coupling of the fibers. 
As seen in FIG. 3, the outer wall 14 of the sleeve 12 

has, near its central portion, a double-tapered cross 
section making it possible to install the sleeve 12 with a 
tight fit into the reconstitution coupling, viz., in the 
example shown, the axial through-bore 4 of the abut 
ment body in the form of sphere 3. 

In case of accidental damage to the sleeve 12, it is 
easy, after disengaging the ferrules, to withdraw the 
sleeve 12 containing the separator 11 and to replace it, 
without the need for operations of cleaning ferrules as 
was the case with the traditional index gels. 
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In the example shown, the confronting end faces of 50 
the ferrules and fibers are perpendicular to the axis of 
the connector. 

It is, of course, possible to embody the invention with 
ferrules and fibers having end faces inclined, for exam 
ple, at an angle of 11 to 15 degrees from a plane perpen 55 
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4. 
dicular to the axis of the connector in order to achieve 
attenuation or to reduce the coefficient of reflection. 
The tests performed by Radial S.A. show that, in all 

cases, the connection losses measured employing a sepa 
rator in accordance with the invention are substantially 
the same as those found when an index gel having the 
same index of refraction is used, and appreciably lower 
than the losses and coefficients of reflection measured 
when a layer of air is present between the confronting 
end faces of the fibers. 
Although the invention has been described in connec 

tion with a particular embodiment, it is quite evident 
that it is by no means limited thereto, and that different 
variants and modifications may be made thereto with 
out departing from its scope or its spirit. In particular it 
should be understood that the invention is not limited to 
the means described in the example (sphere in the fe 
male coupling and conical bearing surfaces on the fer 
rules) for the purpose of positioning the ferrules when 
the connection is made. 
We claim: 
1. A connector for fiber optics having two ferrules 

mounted on the end of each of the fibers to be con 
nected, each having a bore into which the fiber optic 
may be inserted loosely and fixed in place such that its 
end coincides with the end of the ferrule, and a female 
reconstitution coupling having a longitudinal bore for 
supporting and aligning the two confronting ferrules, 
and longitudinal pressure means to thrust each of the 
ferrules toward the other, characterized by the fact that 
the connector substantially includes a separator (11) of 
resilient plastic material having a refractive index equal 
to or close to that of the core of the fibers (8) to be 
connected, said separator having, prior to its installa 
tion, a thickness at least equal to the gap (e) between the 
ends of the confronting fibers once the connection is 
made, said separator being integral with a sleeve (12) 
adapted to be positioned and held inside of a female 
reconstitution coupling whereby said separator may be 
removed and replaced without damage to said fibers. 

2. A connector according to claim 1, characterized 
by the fact that the separator (11) is made of silicone 
elastomer. 

3. A connector according to claim 1, characterized 
by the fact that the exterior wall (14) of said sleeve (12) 
has a convex, curved or biconical section. 

4. A connector according to claim 1 in which there is 
provided an abutment body held in the longitudinal 
bore of the female coupling and having an axial bore 
into which protuberances at the ends of the ferrules are 
introduced and with the end of which the ends of the 
fibers coincide, characterized by the fact that the said 
sleeve (12) is force-fitted into the said axial bore (4) of 
the said abutment body (3). 
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